Summary. The soccer goalkeeper´s reaction speed to stimulus is essential for the overall success rate of goalkeepers in soccer. Our research was aimed at finding out the impact of age and agility performance level on the length of the disjunctive reaction time of elite goalkeepers in Slovakia. The research group was comprised of 24 goalkeepers of two Slovak soccer clubs (in group A were elite players and in group B sub-elite players). To gain the research data, the disjunctive reaction time was measured using the Fitro Agility Check device. The acquired results were statistically evaluated using the Mann-Whitney U-Test and Cohen´s "d". The impact of age (n.s) and performance level (n.s) on the length of the disjunctive reaction time of goalkeepers was not statistically confirmed. However, the substantive and logical significance showed that the best goalkeepers achieved a considerably shorter time of disjunctive reaction time to the set stimulus (difference -20 %).
Introduction
Nowadays, details determines the results in soccer. In soccer is in the spotlight the individual game performance and important is the goalkeeper´s game performance. It depends greatly on his quality whether the team will be successful or not. Disjunctive reaction time is The term "reaction abilities" is occurring in the sports for a very long time. The approach of experts to the mentioned subject matter differs. In the past, the research was aimed more at the simple reaction time. A simple reaction to the stimulus takes about 200 milliseconds. One fifth of a second is the minimum time that the retina in the back of human eye needs to receive an information and to transform this information through synapses (gaps between neurones whose overcoming requires several milliseconds) into the primary visual cortex in the back of the brain and for the brain to send this message to the spinal cord that will set in motion the muscles. If we imagine the speed of a flying ball in soccer (more than 130 km per hour), it is just a moment. Tests of innate physical "hardware" -the qualities with which a player is born, such as simple reaction time -have helped very little and help to explain sports (game) performance. Reaction times of professional athletes (players) were still around one fifth of a second, as well as reaction times of randomly tested people. In the beginning, the coaches had an orthodox opinion that innate reflexes are of paramount importance. On the contrary, the thought that learnt perceptual skills are essential for high-quality game performance was back then unbelievable. For example, Starkes and Deakin (1984) , Starkes (1987) found out those coaches of the Canadian national field hockey team relied at that time on the fact that each player sees the field in the same way. For the selection were used tests of simple reaction time and they thought that it will be a good determinant of who would be the best goalkeeper or field player. Right back then used Starkes (1987) to test this quality the signal capture tests used by air traffic controllers. She named them "occlusion" tests, test for selection of a reaction. Besides very good selection reaction, top-level players were able to reconstruct the game situation in the field. This could be applied to every sport (basketball, soccer, etc.) The question is, how important are these perception skills for professional players and whether they are the result of genetics or not. Abernethy et al. (2008) studied eye movements of elite badminton players and beginners and found out that beginners were looking at the right part of opponent´s body, but they simply did not have the database (experience) needed for extracting all the information from it. When an individual practises some game activity, whether it is bypassing an opponent, a pass or shooting, the mental processes involved in performance of that game activity are going from the brain region in the frontal lobe, where the higher functions are going on, into more primitive regions, which control automatic processes or activities (game activities) that a player can perform "without thinking", in the subconscious. When doing sports, the automatization of brain functioning is so specific that displaying of players´ brain, who trains a particular game activity has shown that the activity in the frontal lobe weakens only when they perform this particular task (Mann et al. 2010 ). Although it seems that cycling does not require much conscious thinking, because when the runners were seated on a bicycle or hand bike (on which the tested person twists pedals with hands, not legs), in comparison with the situation, when they were running, the activity of their frontal lobe increased. The physical activity (game activities) which a person/player practises is specifically automated in the brain. Thinking about some activity is a feature of a beginner in sports or the key to the transformation of an elite player back into an amateur (Muller et al. 2006) . Nowadays is for the numerical expression of reaction abilities used the term reaction time. One of the more recent views on this subjectmatter is stated by Ehlers et al. (2018) , who named the time needed for noticing the stimulus and performing the motor response as the inertia time. However, in this case, we prefer rather the term "reaction time". Reaction time is usually divided into 2 main categories:
1. Simple reaction time -simple reaction, goalkeeper reacts as quickly as he can to only one stimulus.
2. Disjunctive reaction time -selection reaction, goalkeeper reacts as quickly as he can to multiple stimuli and selects one of the solutions.
In our research we are dealing only with disjunctive reaction time, because if we proceed from the game analysis, we find out that in soccer a player has to react to a large number of stimuli in his surroundings (opponent, teammate, ball, space, time, etc.) and have to choose the right solution of a particular game situation in the shortest possible time. This is also one of the attributes of the soccer development at present -the game intensification, which means that there are increased demands on the quick reaction of players and on the selection of a right solution to a game situation. preserved, but the ability to distinguish details of the observed object is lost (Štulrajter 1983 ).
Based on the ascertained knowledge, we assume two fundamental facts. The first is that goalkeepers of older age group (U19-U16) will have a significantly shorter disjunctive reaction time than the younger goalkeepers (U15-U14). The second assumption is that goalkeepers of higher agility performance level (elite players -group A) will have a disjunctive reaction time statistically significantly shorter than goalkeepers of lower agility performance level A) will (sub-elite players -group B).
The main aim of our work is to confirm the above stated knowledge (findings) in relation to age and agility performance level-related category.
Methodology
The nature of this research fulfils the conditions of cross-sectional ex post facto research.
The dependent variable was the values of disjunctive reaction time and independent variables were the age and agility performance level. The monitored group was comprised of 24 youth soccer goalkeepers of two different Slovak clubs. Monitored goalkeepers were divided according to their age into two categories:
• (U16-U19).
Based on their agility performance level, the monitored goalkeepers were divided into 2 groups. Group A was comprised of elite players and group B consisted of sub-elite players.
The calendar age of monitored goalkeepers was during the measurement 15.6 ±2.4 years. Their biological (sports) age was 7.9 ±1.56 years.
The main method for the acquisition of research data was the measurement of reaction time using the FiTRO Agility Check device. There was created a separate protocol for each measuring, in which the order of the individual stimuli was changing, in order to prevent the anticipation of goalkeepers during measurement and the consequent distortion of results.
Figure 1 Modified version of the FiTRO Agility Check system
Authors of the original version of this device are Hamar and Zemková (1998) . This device consists of four contact switch mattresses connected by means of a cable to the medium that communicates with the computer. Distances between the individual mattresses were adjusted to more simulate the motor structure of the goalkeeper (Fig. 1) , which is typical of him when solving game situations (adequate coverage theory), so he could try the course of the measuring and know what will be expected of him. During the measuring, the goalkeepers reacted to 10 light stimuli as quickly as they could. The light stimuli were generated randomly (not only their order but also the time intervals between them). In this way were laboratory simulated various game situations in a match. The research took place under laboratory conditions in the sports hall, where we were able to ensure the stability of external influences (weather, surface) for the measurement and thus eliminated any potential unwanted deformational factors that could affect the final measurement result. The measurement was performed at the same time and day, in an identical schedule before the training unit. For processing and assessment of acquired data were used statistical methods of the MannWhitney´s U-Test. The level of statistical significance was in all cases selected at p ≤ 0,05 level.
Cohen´s "d" was used to find out the substantive significance.
Results
Between the reaction time of older (M = 1317.91; SD = 158.31) and younger goalkeepers -(M= 1341.09; SD= 98.71), was not found any statistical significance (Mann-Whitney U-Test), z = -0.4977; p > 0.05. The practical significance of the statistical dependence was d=0.12, which means that in our research was not shown the effect of age on performances (Fig.2) . shows that the effect of the agility performance level plays in a training practice a key role and is real. 
Discussion Age aspect
Within ontogeny is the development of all functional capacities of the goalkeeper natural. This could be also applied to the disjunctive reaction time. From birth until reaching the age of majority (around the age of 20), the disjunctive reaction time is becoming shorter.
Subsequently, it gradually begins to increase slower by ageing and from the age of 60 up to 70, it increases even more quickly.
Figure 4
Reaction time during the entire human life (Peráček 1982) Several authors (Peráček 1982 born in the last months of the calendar year. Our two age groups came right after each other (U15 young juniors -U16 juniors). In a soccer match can be always only one goalkeeper. In the age categories, which were the subject of our research, the playing time (the number of matches) is already divided between the individual categories unequally. Coaches often prefer more mature goalkeepers, who are ahead of their peers thanks to their accelerated development (Musch and Grondin 2001) . As the coaches prioritize them in matches, they achieve a larger volume of match load and thus gain more game experience. The impact of the experience was shown below, we just wanted to point out to the fact that also the age of goalkeeper affects his engagement in the matches, and therefore influence also the resulting disjunctive reaction time.
In the monitored groups were not found any significant differences (working on the assumption of the effect of the relative age and small quantity of monitor groups), because in both groups there were goalkeepers, who were in goal during the matches either more often or less.
However, the differences between the best goalkeepers in individual groups were evident ( Fig.   2 and Table 1 ). The best goalkeeper of juniors achieved by 19 % (2.37 ms) better result than the young junior goalkeeper. After acquiring the basic data on disjunctive reaction time, our goal was to find out how the reaction time varies for players of different age and agility performance level (group A, group B). So we were able to prove in our work the impact of age on the soccer goalkeepers´ disjunctive reaction time, but we note that it was confirmed only for the best of them, not within the entire group.
Agility performance level aspect
It has been shown that the impact of gaining experience in sports has a positive effect on the development, not only in sports (in soccer) and game performance, but also on the personality development as a whole ( This is influenced by several factors, including the agility performance level. In general, the assumption is that the players, who are taking part in more training, matches and tournaments, will have more experience. However, it is also important at what level the particular training or match was (Brümmer et al 2001) . There is a difference between a match in the third highest competition and in the first. The goalkeeper has to solve game situations created by players with higher quality, so also the realization (intensity and also the complexity of the load) of opponent´s game activities is at higher qualitative level (Aglitoti et al. 2008) . Therefore, it is not only the number of experience during the player´s career is important, but also its quality (trainings, competitions, matches). This is also confirmed in the work of Ehlers et al. (2018) , in which the authors found that the disjunctive reaction time of athletes is becoming shorter with an increase of quality and quantity of gained experience. In our work was this effect not statistically confirmed, only substantially and logically. On the basis of demands on the quality of training process, material-technical provision, expertness of coaches and more demanding national and international confrontations, was confirmed that although not all goalkeepers in the research group of higher agility performance level achieved better results of disjunctive reaction time values than goalkeepers in the research group of lower agility performance group, but when comparing the best of them, we found out significant differences (Fig. 3 and Tab. 2).
The difference between the best goalkeeper of the higher agility performance level and the goalkeeper of the lower agility performance level was 20 %.
It would be appropriate to extend the research and find other parameters that affect, or can have an impact on the length of soccer goalkeepers´ disjunctive reaction time, such as stimulus colour, warm-up specificity, the quantity of training units.
Conclusion
Sport positively affects the function of analysers, the transmission of impulses on neuromuscular discs. The ability to react quickly and correctly has an impact on every action of the player in a match, therefore the disjunctive reaction time is one of the important factors affecting individual game performance in a match. Our assumption was that the disjunctive reaction time of the monitored goalkeepers would change significantly under the impact of these stimuli.
The first hypothesis, in which we assumed that older goalkeepers will have the disjunctive reaction time significantly shorter than younger goalkeepers, was not statistically confirmed and the substantive significance represented only minimal values. A key role in this played also the large range of results in the group of older goalkeepers, which was subsequently reflected in the final result. When we compared the players/goalkeepers with the best results in both groups, the differences were significant. Here we confirmed the fact that the best goalkeepers amongst the older goalkeepers, were significantly better than the best goalkeepers amongst the younger goalkeepers, what is probably connected with the length of their biological age (sports age), but also with the quality of the training process.
In the second hypothesis, we assumed that the goalkeepers of higher agility performance level would have the disjunctive reaction time significantly shorter than the goalkeepers of lower agility performance level. This assumption was not statistically confirmed, only logically and substantially. By means of Cohen´s, "d" was found the mean effect. So we can draw a conclusion from it, that the high-quality training process, in which participate the goalkeepers of higher agility performance level, has an impact on the values of goalkeepers´ disjunctive reaction time. So, on the basis of our results, we can conclude that it is "software" and not "hardware". It means that the perceptual abilities, which separate elite players from beginners (sub-elite players) are learnt or are "downloaded" in practice (like software). It is not the basic equipment of a human machine. This fact was helpful in formulation of the most well known theory related to skills in modern sports. In it is no room for genes.
The training process, matches and experience, which the players gain, support the improvement of many functions. They have an emotional effect and as a load of various intensity significantly interfere in somatic and vegetative functions. Sports soccer training improves also the function of analysers, especially visual, motor and analyser of hearing. The adaptation of visual function manifests itself by the stabilization of the extraocular muscles balance, the improvement of sight in the dark and improvement of the visual-motor reaction.
Based on the results we recommend:
• to use disjunctive reaction time as a selection criterion for young and talented soccer players, especially goalkeepers,
• to use the diagnostic of disjunctive reaction time in the training process. It is an important functional indicator of the speed and quality of the goalkeeper´s decisionmaking process. It can be used with other functional and motor tests for assessment of training experience and its dynamic changes.
